We present conditions on the (generalized) spectrum of the pencil A -AB which are equivalent to the existence of an (A,B)-invariant proper convex cone K, i.e. AK c BK. This generalizes the notion of K-nonnegativity of A, i.e. AK C K.
existence of a proper cone K c [w" such that A is K-nonnegative, i.e. such that AK c K. (We say that K is A-invariant.) The conditions are given in terms of the spectrum of A.
In this paper we find necessary and sufficient conditions for the existence of a proper cone K such that the pair of real m x n matrices (A, B) is K-nonnegative, i.e. AK c BK, or K is (A, B&invariant. The conditions are on the (generalized) spectrum of the pencil A -AB and are obtained using the 
PRELIMINARIES
We first present the required preliminaries on convex cones and the 
GENERALIZED INVARIANT CONES
Vanclergraft [Sl and Elsner [l] have extended the classical PerronFrobenius theory for nonnegative matrices and have provided necessary and sufficient conditions for a matrix A to be K-nonnegative.
A basic tool used was the Jordan canonical form. We now use the (real) Kronecker canonical form to extend this theory for generalized invariance. We see that the conditions are unchanged for the finite eigenvalues of the pencil. 
Proof. For nonsingular matrices S and T, we have that AK c BK if and only if SAT(T-'K) C SBT(T-'K).
M oreover, T-'K is a proper cone if K is. Therefore, without loss of generality, we can assume that the pencil A -AB is already in real Kronecker canonical form (2.1).
Since K is a proper cone and so has nonempty interior, we see that 
REMARKS.
We can similarly extend the characterizations of the stronger properties of K-positivity, K-irreducibility, and K-strong nonnegativity which have been given in [5] and [l] . Also, we can apply the above techniques to the characterizations in [4] for the case when K is restricted to be an "ellipsoidal" cone, and to the characterizations in [l] for "exponential" nonnegativity.
